**************** 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
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education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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ZINC PHOSPHIDE 

0. FOREWORD- 

0,1 This Indian Standard was adopted by the Indian Standards 
Institution on 12 November 1979, after the draft finalized by the Chemical 
Hazards Sectional Committee Jhad been approved by the Chemical 
Division Council. 

0,2 Zinc phosphide is a quick-acting rodenticide used in baits to control 
rats, mice and other harmful rodents in fields, warehouses, homes, and 
other premises. 

0#3 Zinc phosphide is presently covered as an approved insecticide under 
the Insecticides Act, 1968, and an Indian Standard Specification for zinc 
phosphide for use as pesticide, IS : 1251-1973, exists. 



1. SCOPE 

1.1 This code describes properties of zinc phosphide; nature of hazards 
associated with it; safety measures for controlling hazards; and essential 
information on storage, handling, packing, first-aid and medical treatment. 

1.1.1 This code does not, however, deal with specifications for design 
of buildings, process equipment, methods of manufacture, dosages and 
directions for use. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in 
IS : 4155-1966* shall apply. 

3. GENERAL DESCRIPTION AND PROPERTIES OF ZINC 
PHOSPHIDE 

3.1 Description — Zinc phosphide is a dark-grey powder used as 
rodenticide for the control of rats, mice and other rodents. It acts as a 



♦Glossary of terms relating to chemical and radiation hazards and hazardous 



chemicals. 
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stomach poison by producing toxic phosphine gas. Zinc phosphide is 
stable under dry conditions though it reacts with acids and rather slowly 
with water to liberate phosphine gas; consequently, cases of phosphine 
poisoning from zinc phosphide are rare. Toxicity of zinc phosphide: 
Acute oral LD50 dose ( rat ) : 45*7 mg/kg. 

3.2 Properties of Phosphine Gas 

a) Chemical formula PH3 

b) Molecular weight 34*04 

c) Odour Carbide or garlic like 

d) Toxicity to mammals: 

i) Acute inhalation LD50 ( rat ) 28 ppm/5 h 

ii) Single exposure* not more 
than once a week: 

7 hours 1 ppm 

1 hour 25 ppm 

5 minutes 50 ppm 

iii) Repeated exposures*; h/day: 

5 days/week 0*3 ppm 

iv) No chronic toxicity to man has been observed for 
phosphine. 

4. NATURE OF HAZARDS ASSOCIATED WITH ZINC 
PHOSPHIDE 

4.1 General Hazards — ■ Metal phosphides are in general acutely toxic. 
Inhalation of small quantities of zinc phosphide and dust during 
manufacture or formulation may result in symptoms such as vomitting 
and diarrhoea, cyanosis, rapid and soft pulse, restlessness and fever, 
several hours after exposure. 

4,1.1 Symptoms of Poisoning • — Poisoning occurs mostly after oral ingestion. 
Symptoms are: nausea, vomitting, diarrhoea and abdominal pain. There 
may be a sympton-free period followed by gastro-intestinal disturbances, 
evidence of liver damage and no haemorrhages in the skin. Cardiovascular 
collapse and neurological symptoms with coma may lead to death. 



♦These values of TL have also been recommended by the American Conference of 
Government Industrial Hygienuts, 1977. 
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4.2 Fire-Hazard — On contact "with acids, or water, zinc phosphide 
preparations liberate phosphine gas which is flammable. The lower 
explosion point of phosphine in air is 1*79 percent ( vjv ). 

Note — Flammability of phosphine gas appears to be due to traces of diphosphine 
(P S H 4 ), formation of which is controlled during manufacture by adding fire 
retardants, 

5. STORAGE AND HANDLING 

5*1 Storage 

5.1.1 In Manufacturing Plant — To avoid contamination always store 
zinc phosphide in plainly labelled metal drums in separate, closed, dry, 
well-lit rooms/premises of sufficient dimensions and far away from rooms/ 
premises used for storing other articles especially food stuff, 

WARNING — Do not keep/store zinc phosphide in proximity in the 
same room with chlorates and other oxidizing agents* 

5.2 Handling — Always observe the following safety measures while 
handling or using zinc phosphide. 

5.2.1 In Manufacturing Plant 

a) Wear rubber gloves and suitable respirators while handling zinc 
phosphide; 

b) Do not inhale dusts during packing or storage operations; 

c) Smoking, drinking or eating in the plant should be strictly 
prohibited; 

d) Employees in plant should wash/bathe on leaving work and they 
should be educated in the hazards of zinc phosphide; and 

e) Odours of phosphine should never be relied upon as an indication 
of its poisonous concentration. It would be advisable to 
monitor it from time to time. 

5.2.2 In Application Work 

a) Wear rubber gloves while mixing zinc phosphide with baits and 
placing baits in rodent affected areas; 

b) Keep away from children, domestic animals, heat and foodstuff; 

c) Avoid contact with containers containing copper; 
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d) Never use water instead of oil while mixing zinc phosphide with 
bait material; and 

e) Remove and bury all baiting residues and animals killed by zinc 
phosphide, as these may kill scavenging birds and animals. 

6. FIRST-AID AND MEDICAL MANAGEMENT 

6.1 First-Aid — Induce vomitting by administering a tablespoon of salt 
in a glass of warm water to the victim. Repeat treatment until vomitted 
fluid is clear. If skin or clothes are contaminated remove clothing and 
wash affected parts thoroughly with soap and water. 

6.2 Medical Treatment — 0*2 percent ( mjv ) cupric sulphate solution 
may act as an ametic and produce insoluble cupric phosphide, which shall 
be removed by giving gastric lavage, with 1 : 5 000 potassium 
permanganate solution. General supportive measures include administra- 
tion of Vitamin K to control haemorrhagic manifestations. Sedate the 
patient with morphine, if needed. 

6.3 Employee Education — Safety generally depends to a great extent 
upon the effectiveness of employee education, proper safety instructions, 
intelligent supervision and use of safety equipment. Training classes 
should be conducted to maintain high degree of safety in handling 
procedures. Workers should be thoroughly informed of the hazards that 
may result from improper handling of zinc phosphide. Each employee 
should know what to do in an emergency and should be fully informed 
as to first-aid measures. 
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